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(54)5ew©€^ : h i v 4 ^T<f7-vm&f£&£m?z$&m% ! &m&mmmmto 



- — ^ x (57) Abstract: A compound represented by the formula (I): (1) wherein ring A is a nitrogenous heteroaro- 

f \ / ^ matic ring; X is oxygen, sulfur, or Nil; and R A is a group represented by the formula (II) (11) (wherein ring 

t A J \ B is a nitrogenous hetcroaromatic ring), etc. It has integrase inhibitory activity. 



ON 

o 



o 



WO 02/070491 Al IUIHIIIIUMUIII 



(57) 



S (I) : 





WO 02/070491 



PCT/JP02/01779 



5 &mftm 

10 gm&ffi 

<j7-Oi/*©ft#>T-&. l/hn t?4 )vx 5 t b &<&^F±£ 

(Human Immunodeficiency virus, JLUTH I VtB&t) te^ ^^t^jg^^^E^ 
P (Acquired immnodef iciency syndrome, fe-lT ^ X h B& t~ ) 

15 (AZTs 3TC^) t7Dr7-«fiSI ( -f > x ^ tf;i/^) 

20 tiT^£ (Balzarini, J. et al.» Proc. Natl. Acad. Sci. USA 1996, 93, 

pi-3152-13157.) o tn;H i vmt ^m^mmmmm, ru^r—a 

XA©ttH I VSKDSIfi^Sll^nT^So 
25 *$l£*&3ftfc>f >f^7- tfRMMSfc UTiis 0!l;tfcjU WO 9 9/5 0 2 4 
5 N WO99/62520, W099/62897 N W099/62513*. W 
O 0 0/3 9 0 8 6 s WOO 1/00578 fcS3«'<Z> 1 , 3 -S^t^V^ >^ 
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1^ 1> 3-rD;o^^>iTO5o 

XftW4h<£miZi&^M]k<D<h&%}t LTfcJu Anti-Cancer Drug Design 
(1998), 13, 969-980 £ s ^MWlf&Jftffi IT £ ^>X-f ^ 

(I) : 





AMX\tn A 0>J>t!: < ^r-Zi-Z^Z 3 -!! 1 (5£pK Z *2fctf 

20 ^ftTV^&i^T^^l/V, -CH (OH) -> ~ S -SO-, -SO2 
-S02NR 2 -, -NR 2 S02- S -0-> -NR 2 - N - N R 2 C O 
-CONR 2 -. -C (=0) -0-, -O-C ( = 0) -Xtt-CO- ; R 2 & 
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io n*s^ 7;^^5/t;^jk - fn, tFD^ N 7;i/4r-A^ t;i/3t-;k 

V7 — *JJ^ i/7A -fv^>7A j*;i/#;/K i^l^ntt^tt)J;v^^;^n^ 

;k fI^nt^t i &J;i^TD7';HK B&£tiT^T$ 
B$&£ixT^r & j;i^rD7 y — ;v^^r^>, Mt&£ftT^T& J:v^t y — jv* 

t;i/*;k ii^ntvM* >e t^7'j-;i/ft7;^;K BfcStiT^T* J;^ 
25 ArD7)J-J^t7i^iK ®&2ftT^Tfc£^Ty-;iy;*;v*-;K a& 

^;i/*-;^tfg*$tl-Clvx^ ,t^Ar077;^;V^j^-;^^§io ) 
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5 £-f/l/*3i^ JftHIVS& % JfiHTLV-l (Human T cell leukemia virus type 1 : 
t r TmM&M^^-i ftT, lM) M> JnCF I V (Feline immunodeficiency virus : 
^ a jh-Y Xt?4 JVX) £iSIV (Simian immunodeficiency virus : 

tt*nfe©*JK«)%> ^tt*>££&5&#^ LT^W*-5IS*»«*k ft«>-f;i/^ 
RSffifltftftttx ^Jiiix>fXI|iM€ (ARC) , jfcfrtt£IMbyw**fi (P 

20 -Tfcfcfc*' #3fii!J§fcJ\ 
(1) 5* (I) : 
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H 2 "' 

V 

5 AmX\±R A <D'Pte< ^-Z^Z^Z 3 -^ 1 Z 'Stf 

£ftT^Tfc £ fcV>T;i'^-l':^ -CH (OH) \ - S - N - SO-, -SO2 
~, -SO2NR 2 -. -NR 2 S02-, - 0 - NR 2 -NR 2 CO-, 
10 — C O N R 2 — s - C (=0) - 0 -O-C (=0) -Xfcfc- CO- ; R 2 & 
2k^s MI&^ftT^Tfc <fc^7;i>3r;K ^l&^ftT^Tfc J;^T;i/>r~;K 

-Zi^rt/^ -T)]/ZJ**/T)ls*)\,^ -hD, fcKP^> N T)),tr-}1,^ T^*-^ 

xjv^t^^K r;v^;vptj 7;v* 
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^r^v*;^;^ g&£ftTi^ $ <fci^^nr^;v3r;]/?-;*\ Misting 

J^T U — )\s**is7)\/*c)\s^ S$&£ tlX ^X * <fc ^ ^t 1 O 7 U — * ^> 

10 ArD7ij-;i/^7;^JK W&Ztix^xb y — ;1/^;p*-;k g& 

15 ( 2 ) 5£ ( I ) : 



(5t + * X&tfR A &J:I3 (1) Y«*S : -NH-, -0-, 

20 -CH = CH-, -CH = N-Xt±-N=CH-) *i Sfls^tU ^ (II 




0) 



T^tl-S^tl^s 3$ ( I I ) 





(III) 



X. R A £tfYtti;ia (1) 4:13 
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*vm$hz>mx-&z>) -e7F$tiz><b&mx.&& (iv) : 




(55^ x^tfR A tt±iB (i) tmmm; vm&& : 

f^T % r^r % f^X % 

5 k^'v XI* 

-emZtlzmx&Z) -?:m$tlZ>4h&m-£$>&±§& (1) gaf&CDtfj^ (A3@X 
i±R A ©^Tii^ti. ±iB (1) ftfik sSi-z^za-za-R 1 (a*, ZK 
ZK Z 3 RVR 1 &±m (1) h^tcH) ?*$tiZ>M-CWW!:ZtiT%> ^ b 

(3) A (I) : 




^wSfis-fb^Bjtfsfi (V) : 
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(ifctK R A &±ia (l) tmmm; z 5 «jtm^x&NH) T^^ns 
ft-&«n?»s±i3 (2) mmoib^m (Amxi±R A <D^-ftifr&s ±ia (i) m 

^-Z^Z^Z^R 1 (5£pK Z 1 , Z 2 S Z 3 ^tKRMilulB^l5|it^) 
5 &£*iT*>J;^o M&SPAtt±ia (1) iiPtc^o ) ^ ^O70H7^, * 

n o mm±^ % $ n %> mx \t z n ® mmm «u 

(4) R A #5£: 




(5$>K B3I{±±13 (1) ^lt^) 7r^£tt5g-efc£±i3 (1) - (3) (O 

io ^-rn^triB^©{b^^i (A3ixiiB3i©^-rn^». ±ib (d unit, s:- 
z^z^z^r 1 zk z\ z 3 RVR i &mmtmmm) -emzn 
z>&T*wm$nT# !?s BD®gi5^ttMm^PA^e)3i^^n-s^7?mgi^ttr 
*j;^o ®^spAti±iB (i) ) . ^©7*d 

15 ( 5 ) 5£ : 
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(1) mm, 3* : -Z'-Z^Z'-R 1 Z l , Z 2 , Z 3 ^^RMi±I3 

(1) T^SftSgTfBftSftTisiK SD ©»#ia:B*3»Aipe> 

SK3naa-ca**fttfc<fc^. B»s»Aia±gB (i) ^i^ixcio ) . 

5 (6) A 5 ^ : — Z 1 — Z 2 — Z 3 — R 1 (5£*K Z * n Z 2 , Z^tFR 1 

i*±b (i) T^*tisat"cs»*n&±ia (4) (5) mm<o 

fc^&u ^©rn F7^, ^^^©a^fpft^nsfixia^tt&ojijiiftft, 

(7) R A #5£: 
z 4 

io z 4 ^^R B i^±iB ( i ) tmmm) X7sk$tiz>mx&z>±m ( i ) - ( 3) 

®^-rtifrizmm<D4h'&m (AixiiR B ©^fii^ii^ ±ib ( i ) mm, a : - 
Z i_ Z 2„ Z 3_ R i z i^ z2> z 3 ^tfRMi±t3 (i) tmmm) x 

SftTfcJ;^. a&Si£Aft±ie (l) £na&$. ) % f©7DF7^, ^ti 

(8) zt&Mm^x&t), R B #t kd*^ r;i/n^^>, >>^/D7;i/ 

nr'J-Ji/t^^ S&£ftT^T$ £^T^;i/*;i/;fr3f a&£ftT^T£ 

.fc^^n T^i^i/^^X&^&^ftT^Tfc y T&£±IB ( 7 ) 

20 ffi«<Z><fb^W (A^XI£R B £m Tft^tt. ±§3(1) St : -Z J -Z 2 - 

Z3-R 1 ZK ZK Z 3 £tFR l fc*±E (1) tr^i*ft£g 

^^^^At±±fB ( 1 ) 2:liaK. ) * %<D7u Y5*rtr^ Zftb(DMM± 

$ ft a &x tt * ft *> © ftKititt. 

25 (9) R B : — Z 1 — Z 2 — Z 3 — R l Z 1 , Z 2 , Z^VR 1 

tt±IB (1) i:18l) ^*£ft£g-eB&£ft£±IB (7) Xtt (8) £tt® 

9 
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(10) A^#5£ : -Z i-z a -Z 8 -R 1 (5*^ Z 1 , Z 2 , Z 3 &tfR 

i \t±m (i) hi^i3«) T*^^ns^T-i!m^nfe±fB (i) ~ o) cD^-rti 

H^^t^t* 9;u*^**^fre>fc3#-e&5±iB (i)-(io)o 

(12) 5$ : - Z l - Z 2 -Z 3 -R 1 "C3a*$n5S#S : - Z *- Z 2 - Z 3 
-R 1 Z l 2fct)*Z 3 Z 2 fiT;i/*l/> ; RMill^nt^T* 

i^7«;-;v) -e^£ft£g-e&£±ia ( i ) - ( i o ) ©^-rjifrfcaBttofts 

(13) (I ) : 



(5*(K R 3 «^: -Z 1 -Z 2 -Z 3 -R 1 (*S4\ Z ^VZ 3 f±#^ ; Z 2 l± 
5t : 





H 
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(i) mm<z>fc&m, torpF^f^ *fte>©«SLh*ft^3Extt*ft 

&<z> 

d4) ±b (i) - (13) <D^ttifrfcmm<Dfc£t®, zoyuv^ 

(15) »35ffi«iJ-Cfc;&±aB (14) f3fS©gli£*&fi», 

(16) mmmmmmmmM^$>^±m ( 1 5 ) attogamrtttK 

(17) HI >^5--g|ffl»8lTfifcS±fB (16) £tt®E$&j£ 

(18) tnlH I V£lJ-£&3±g3 (14) gBflfta>B£j|flj£4bN 

(19) i^xxtt^^xM^#*©3fifi£^i»Mxia:»«f»-t*a&a±ffi 

(14) SBttOEIUffiAtr. 

(20) ±ga ( 1 7 ) 13©£>g3£l&j»£, M*5^»*lfl»ffl2&W/Xtt 
r n 9- T - -fe* IS g M £ JB * t> T & 3 A hi v ffi M , 

(2 1) ^^^^^(S^^J^^/Xt±^D^T»^ia^^J©KHIV?Si4^ 

±J*3tf*fitt£#'r*±S3 ( 1 7 ) 834R£DEXnjl£ttx 

(2 2) ±13 ( 1 4) - (2 1) ©^■rn*»K:iB«©E*ffifil*$fiE^'r 

(2 3) ±iB(i4~(2i) <oM-rn*t:iB«<ogisi«ais«i$gis-rs 

fc^©±lB ( 1 ) - (13) m^ft^£|3f5©ft^©®JB N 
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(I) : 



5 




1 ) A3g3Bs^*3S#K«*S-C*a^ 

io 3) A3i# N sc : - c ( = x) R A T^^ti^s-em^i^tir^sM-?t^-r 

4) R A #, : 




15 




(5£*K z 4 ^^R B *i±fB (i) ^pjic^) T^sftss-casjau 

5) A3fX&R A #@&^fg&tflc©(im (£U ^ : -C ( = X) R A #©& 

20 2 -Z3-Ri (5S* N Z x , Z 2 , Z 3 £tfRM±i«IB£:lllcii) T*^^fi-S^-e® 

6) A3l5UiR A #^&Wfiftfti(<?)&© (ffiU 5£ : -C ( = X) R A tfitL 
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»*ra«*iii ) <oo%, ±aaa ^z^z'-z 3 -^ 1 (a** z 1 , 

5 5* ( I ) ^3*£tiSfli£*fa\ WT©-fb-&*S»«-rSo t* ^ (VI) : 




(:£#, AM, B3»XD c Xtt±ffi (1) ^^^^^{b^tfXti^ (V 

II): 




(vn) 



10 (St;*. AM, R B n X#lFZ 4 &±i3 (1) T*^i* ftSft^tiT- & So 

&*5. ±133; (VI) (VI I) fcfcl^T, AMX&R* (BmX\±R B ) 

(D'Ptz < h 5$:-Z 1 -Z 2 -Z 3 -R 1 (5$*s Z l N Z \ Z 3 &tfR 

M±±ia ( i ) £ng&3) ^ s*i stasis nrs a, £ *>£a^x&r a (b 

3RXttR B ) ±SBsS i-Z^Z^za-R 1 (5S*x Z U Z 2 , Z 3 #tfR 
a (V I -A) : 
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(3*. AMs Bm, x N zk zk z 3 ^^R i tt±i3 (i) tmmm) 

5 a (vi i) -e^s*i£{bi!rl&<?>d^ ^tcJ^T©^^^^* b^o ?ftt>*>, 
S (VII -A) : 




(vn-A) 



(5£*K A3g N X, Z 4 , R B \ Z 1 , Z 2 , Z 3 &tKRM±±IB (1) 
Tf^SftSfb^ttSVa*; (VI I -B) : 

(vn-B) 

10 Z 1 Z 3 

(5$** A3g N x. z 4 , r b , z 1 , z\ z 3 arJ c R 1 »±iB (i) tmmm) 

fciK ±HB5$ (VI-AKSG(VII-A) arf^ (VI I - B) -e^£ft 
Mb^t/fc^l^ AigX&R A (B3gXfcfcR B ) # N ±|B5£ : - Z 1 - Z 2 - Z 8 

is — r 1 (3;^ z\ z 2 N z s aifRM4±ia (i) tmmm) -cmznz&x-m 
a : 
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zm^izmmt z>-%<Dm?&, mm~?z-j5<Dm*£- 

rnT'J-Jl/ (TI30T 1, T 2) ##£b<^ £££1^ 



(5£^ t i ~t 4?*$nzm&i&&^£%tzm*£mmirz~x<Dm : ?ifi 

; He t D Jd^) 
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h7»;-^M^ **^y— ;i/-2-f ;w **"**/— ;i/.4-f ;w -fv^lJ-y- 
>i/-3-f ;k f-r*/— ;i/-2->f ;k fr^-^-M^ i,3,4-f7^ry-;i/-2-f;K 

;i/-2-^r;i/. 1,2,4-* *i*^r\/--;i/-5-*f/K i,2,4-t^ < 9-^7^"^-3-^;w >fy 
f7y-;K3--f;K *>;$>>-2-y;k ^>j^>-3-f ;k ^>-2-f ;k e 

rn7ij-;wa<^ #lx.f£, -f 5 ;i/-2--f ;k >f S ^y-;i/-4->f ;k 
tr^y— ;w3-^;k h'J7^-;M->f;w ^ h ^ ywv-s-f ;k **-tf-y — 
2-OK **t*-y— ;i/-4--f ;k v^it^— ;i/-3->f ;k f-7^-;W2--f;K 

y — ;U-4--T ;K l,3,4-f7*;7»;-W^K U4^7^7^-;V-5-^K 1,2,4- 
f7^7^-;V-3-{;K l,3,4-**tf$?T;!/ — /l/-2--f l,2 t 4-t *^i?7 , ;-JV 
l,2,4-t* , y , 3?7»/-;V-M/l/, 7^-;V-3->f t!U^>-2-^ 

;k try^>-3--r;K ^>-2--r ;k t>Hy>-2-^^ ey*s>>-4->f 
V— ;v-5-f;K *^i^y-;i/-2--f ;w ^7 \/-;K2--f ;k i,3,4-^7^7V"ji/ 

-2--f;K l,2,4-f7^7V f -^-5-f;W 1,2,4^7^7^-^-3-^^ 1,3,4-** 

f^7^;-;i/-2-^K 1,2,4-* ^r^^ry— ;i/-5--ok ua^^^7y-;i/-3- 
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(Ds^smo^mmmmm (s^smo^mm^mm) Mw/xizfkvs^sm 

5 t5o Stlir-f bT&s 6 b^ 0 #1**^ ^>X 

10 6--f;K 7fy^>-7->(^ ;i/-i--r /k 7xt>biji;>-M;K -y 

7D7'j»«^<, «i*fcJU ^>x>r ;i/-2->f ;k 

15 -;i/-2->ok *y ^ritu >-2-ok w >; >-3--f ;w * 
t!/'J>-M;w ^;'J>-m;v, :7*^i?>-i--r;K -fv^yjv-Miv, 
^v^^jv-m^ 7>r/-H;K rtj>-M;K x>j>-8--i;k 7t y ^ 
>-2--ok x^ y $?>-4--r ;w 7t'J^>-m;w /t'J^>-7-^k 

)j b < s ^vx^r < ;v-2-f ;k ^>\/;r*i^-;i/-2- 

-OK U >-2--f;V, XU>-2--f;K 7>J>-8-f;K 7r'J5?>-2->f 

25 ^^tfe>n^o 
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l^o tftt>*>, A (I) -e^^n^-fb^tf^^ (I I) : 

CK- 

X, Y&tfR A ii;±l3 ( 1 ) £PHigl«) Tr^z* tiStei^tK a ( I I I ) 

/^X^-N ,X 

T?**n*fl3^»Xttit (I V) : 





X"Y% r^V % 



«rfc\ (v) : 

(V) 




Z 5 V 
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ZK Z\ Z^tfRMimfiB^POitli) t?*3 n^itli^ fix & D s 1£ 
t> © SB # i± M&SP A 2p 6 31 £ ti S S T- E & £ ft T cfc ^ o 

5 5£ : 





z 1 , z\ z*%.vR 1 &±m (i) T5^^nssT?asi*n"c* 

15 TffctlH., ^*»&53£T5*oT*«t^ 0 ffcfcfc, *^BJ3t*. * ( I) » 5* ( I 
IK SC (I I I) x 5* (IV) , 5S (VK ^ (VI), 55 (VI -A), a 
(VII) , * (VII-A) Stfi (VI I - B) T?Sa*3ftSrti^»<Z>A3»X 
&R A #, ^i-Z^Z^Z^-RMS^ Z 1 , Z\ Z a &VR 1 J±±iB(l) 
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^^D^y-;K B&SfLT^T* ,t^77M^ g&£ftTV^& cfct^x 
l^fD7iJ-;i/f^, U&ZtiX^X & ,t^77^*^ + ^ M&£*LT^ 

tt<i;v\^TP77;v^;i/^^i/ N fiiftsnx^T* J;^;P7;v^i/*-;*\ e& 

t ; feJ;^7 1 J-;i/?^7;^;K ®^£ftT^T& J; i^^dt y — 

r y M&£*it^t& &^7 5 )\s*)VX)V*~)i>j&TFm&$ti 

T^ttJ:^AfD77j^;i/x;i/*z;v^f l ^§i^iff,ti§o r;i^ 
*i/>s?**$/, 7)V*v>, 7;^zi/>^02|0ili, Ml— 

A3lX{£R A ©EMWt&&£jlc0ft@ (lis « : -C OX) R A #g&UT 

20 
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ha N tFa^^ tvi/*^*;!/* -;k it^nt 

mt^Jc^t^^ t^u*^?-;^ ad7J^;k y\D7;i/3Jr^, ^^dt;v 

;v^^->t;i/^;i/^ H^tit^t^ ( t^7 1 JHi/f^7Ji/+;K g*£*iT^ 

T*«ti^rn7'J-W7H;K Ii$ntOTftJ:o7iJ 

;K fi^tit^t^i^fn7'j-;M;v*-;K BftStit^r* <fct^r 

* y — H^^t^T i feJ:^'\Tn7'j-;t/7 t ts Mife^tiT^ 

21 



WO 02/070491 



PCT/JP02/01779 



^x $ «t^TD7 y — W:&$tixux<h & \,^y v—jv 

YiiUTIt ^ : -0-, - S -, -CH=CH-, - CH = N- 

Xtt-N=CH-#ptf £>ft3 0 £f£5£ : -NH-, -0-, -CH = 

N-X&-N=CH-2W£ bV^ 

012. ttx 5$: - R 1 , S:-CH Z -R \ ^:-CH=CH-R 1 , ^:-CH (O 
H) -R 1 s S:-S-R^ S:-SO-R l , ^:-S0 2 -R 1 , 55 : - S O 
2 N H — R 1 v Si-NHSOa-R 1 , 5fc : - O - R 1 N ^:-NH-R \ : 
-NHCO-R 1 , Si-CONH-R 1 , 5$ : - C ( = 0) - O -R \ 5$ ; - 
O-C (=0) — R 1 N ^i-CO-R 1 , ^:-C 2 H 4 -R 1 , 5£ : -CH=C 
H — C H 2 — R 1 n 5£:-CH (OH) — C H 2 — R * N ^:-S-CH 2 -R 1 , 
^:-SO-CH 2 -R 1 s 5£:-S0 2 -CH 2 -R^ j£:-S0 2 NH-CH 2 
- R 1 , ^;-NHS0 2 -CH 2 -R 1 , 5$:-0-CH 2 -R^ -NH- 
CHg-R 1 , Ji-NHCO-CHj-R 1 , a:-CONH-CH a -Ri % * : 
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-C ( = 0) -0-CH 2 -R\ 5£ : - 0-C ( = 0) - C H 2 - R 1 N 5£ : - C 
O-CHa-R 1 . ^:-CH=CH-CH = CH-R 1 , ^:»CH = CH-C 
H (OH) -R 1 , ^:-CH = CH-S-R 1 s ^i:-CH = CH-S0-R 1 N 
S:-CH = CH-S0 2 -R^ ^:-CH=CH-S0 2 NH-R 1 N 5$ : - C 
5 H-CH-NHS0 2 -R l , ^:-CH = CH-0-R 1 s ^:-CH = CH- 
NH-R^ * : -CH = CH~NHCO-R 1 , S : - C H = C H - C O N H - 
R 1 n 5$:-CH = CH-C (=0) -O-R \ ^:-CH = CH-0-C ( = 
0)-R 1 N ^:-CH = CH-CO-R 1 ,^:"CH 2 -CH = CH-R 1 ,5^: 
-CH 2 -CH (OH) — R 1 s S:-CH 2 -S-R 1 N 5$:-CH 2 -SO-R 

10 ^ : - CH 2 -S0 2 -R l x 5£: - CH 2 -S0 2 NH-R^ & : - CH 2 - 
NHS0 2 -R 1 % ^i-CHg-O-R 1 , ^i-CHz-NH-R 1 , 5* : - C 
H 2 -NHCO-R l s S:-CH 2 -CONH-R 1 ^ ^:-CH 2 -C (=0) 
-0-R 1 ^ S:-CH 2 -0-C (=0) -R 1 , ^:-CH 2 -CO-R 1 N 5£ : 
-CH (OH) -CH = CH-R 1 , ^ : - S-CH= CH-R ^ ^:~S0- 

15 CH = CH-R ^ ^.:-S0 2 -CH = CH-R 1 . ^ : - S0 2 NH-CH = C 
H-R 1 ^:-NHS0 2 -CH = CH-R 1 ^:-0-CH=CH-R 1 ^: 
-NH-CH = CH-R \ iC:-NHCO-CH = CH-R 1 , 5£ : - C O N H 
-CH = CH-R 1 , ^ : - C (=0) -O-CH^CH-R 1 , 5& : - O - C ( = 
0) - CH-CH-R 1 , sCi-CO-CH^CH-R 1 , £ : - C 3 H 6 - R 1 N 

20 : -CH 2 -CH = CH-CH 2 -R\ ifc : - C H 2 - C H (OH) - CH 2 - 
R 1 s S:-CH 2 -S-CH 2 -R 1 N 5£:-CH 2 -SO-CH 2 -R\ S : - 
CHa-SOjt-CHg-R 1 , S : - CH 2 -S0 2 NH-CH 2 -R^ SC : - C 
H2-NHS02-CH2-R 1 , ^:-CH 2 -0-CH 2 -R 1 s S:-CH 2 - 
NH-CH2-R 1 , ^:-CH 2 ~NHC0-CH 2 -Ri N ^ :-CH 2 -CO 

25 NH-CHg-R 1 , S:-CH 2 -C ( = 0) -0-CH 2 -R l , 3 : - C H 2 
-0 - C (=0) - CH 2 -R l , ^:-CH 2 -C0-CH 2 -R 1 , 55 : - C 2 
H 4 -CH=CH-R 1 , -CH 2 -CH = CH-CH=CH-R' N ^ :-CH 2 
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-CH (OH) - CH=CH-R 1 , 5$ : - CH 2 - S - CH = CH-R J , 5* : 
-CH z -SO-CH = CH-R 1 ,jC:-CH 2 -S0 2 -CH = CH-R 1 ^: 
-CH 2 -S0 2 NH-CH = CH-R 1 N ^ : - CH 2 -NHS 0 2 -CH = CH 
-R ^ S:-CH 2 -0-CH = CH-R 1 , 5£ : - C H 2 - N H - C H = C H - 
5 R 1 , ^:-CH 2 -NHCO-CH=CH-R 1 , 5$:-CH 2 -CONH-CH 
= CH-R^ 5$ : - C H 2 - C ( = 0) -0-CH=CH-R 1 . ^ :-CH 2 
-O-C ( = 0) -CH = CH-R 1 N 5* : - C H 2 - C 0 - C H = C H - R 1 , 
^:-CH = CH~C 2 H 4 -R 1 N ^:-CH=CH-CH = CH-CH 2 -R 1 , 
S:-CH=CH-CH (OH) -CHj-R 1 , : - C H = C H - S - C H a 

10 -R l > ^i:-CH=CH-SO-CH 2 -R 1 , 5£:-CH = CH-S0 2 -CH 
2-R 1 , a:-CH=CH-SO a NH-CH 8 -R 1 ^ 5£:-CH = CH-NH 
S0 2 -CH 2 -R 1 s 5$:-CH = CH-0-CH 2 -R\ ^:-CH=CH- 
NH-CHj-R 1 , ^:-CH = CH-NHCO-CH 2 -R l , 5£ : - C H = C 
H-CONH-CHa-R 1 , 5£:-CH=CH-C (=0) -0-CE z -R\ 

15 5£:-CH=CH-0-C ( = O ) - C H 2 - R 1 Xfcfca* : - C H = C H - C O - 
C H 2 — R 1 RMis Bft$nt^T*i^7'J-;K fitftSftT^Tfc 

20 ' : -Z'-Z^Z^R^^ft^g^LT^SiL^®^ 

1) Z^VZ &Z>i§&s 

2) Z ^tf Z 3 *s#JS^t?* Z 8 ##«^x -co-, -0-, - S - N - 

so g -xiii£®T;i/^v> («ffc-CH 2 -, - (ch 2 ) 2 -) -eaaa^ 

3) Z'StfZ 3 !) . Z a *s#te^ -CO-, -0-, -S-. - 
25 SO a -XttMmi/> WC-CH,-, - (CH a ) 2 -) TifclK R 1 1$ 

4) Z ^tFZ 3 ##3££T& tK Z 2 #-S0 2 -, -CH 2 -Xf±-C 2 H 4 -t? 
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5) Z^f^liT^^^T'fe^ Z 3 tf#^-^^fef), Z 2 #m&2*lT 

^x%£^7'ju*u>^ r;v^-i/>x^-o-T*a& !5 N R^E&^ftT^Tfc 
<fc v\ r v gtfe£ tit t^T & dt'J -;i/Xttg&£ nx ^ r J; ^ 

6) z 1 *s^xii7;^i/>tfe§i^ 

7) Z ^i^^T-fc^l^ 

8) Z 2 ##££-& N 7;^V> N - S 0 2 -Xfi-0-T&£±§-£N 

9) Z 2 ##*£l^ T;U*i/>Xfci;-0-7f&£:S§^ 

10) z ^r^i^xtt-o-T* &£*§£\ 

1 2) R^Ef&^ftT^T&cfc^S/^nT^^K mi&£*i-t^T$<fc^T'; — 

1 3) R^I^^nt^T^i.t^^^DT^^^ g&£ftT^Tfc £ ^ D 
15) R 1 ftW&$nX^X%&\,\7V-)]sX&Z>m'&-s 

1 6) Z J ^tf Z 3 ^-^^^T*^ t). Z 2 -&7)\s*cVyx$>*), R^M^^tlT^ 

tu^7'j-;i/-e$5i^ 

17) Z 1 &%&'&X&7)1<*1'>X$> !K Z 3 tf#^^T*^ ?K Z 2 #Sg|;*tt 
X^X&£\,\T))/*U>, Tfrtr-Vy^ - S-X\±-0-X$> S . RMAMgl^ 

^ T <fc ^ ^> ^ D 7 )\> * ;V T* & £ »£\ 
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5£ : -Z *-Z 2 -Z 3 -R U^fleffilfc Itl^ 7x~;k 

2 -7;vtD7xz;K 3 - 7 )VX u 7 - ;k 4-7;i/tD7x-;K 2-^ 
QD7xz;k 3-^dd7x-;k 4-^dd7x-;k 2, 4 - i/y )VXu 
7xr;i/, 2, 6-^7^D7x-;k 2, 5 -^7;i/tD 7x-;K 3, 4 
-^^;i/^-n y*.— ;k 4 3-hy7;i/tP^f;i/7x-;K 

4-h'j7;i'tD^f^7xz;K 4-tFD^r^>7x-;K 4 - * ^^s>^^ 
4-7 > Df7x-;i/, 4 - t: 7 x - 1; ;k ^ > 2-7;P^*D^>^ 
;K 3 -y )\s*u^>P)i>^ 4 -7 juxvop)]/^ 2-^dd^>^;k 3- 
^nn^>^;K 4-^dd^>^;v, 2, 4 -^:?;i/2rn^>^;K 2,6- 
^^;i/^-n^>^;i/. 2, 5 -^:7;1/;*-d^>^;k 3, 4-^^;v^-n^>^ 
;K 3, 6 -^7;i/^-n^>i?;v^ 4 3-h»J7ji/tn^^ 
4-h"J7Wn^^M>^ 4 - t K n 3r->^ > 4- 
h^>^>^;K 4-^D^e^>^;W, 4-7xr;K>^ 2-7x-^ 

2- (2-7;i/^-D7x_;i/) 2- (3-7j^D7x-ji/) 

2- (4~7;W07xz;i/) 2- (2-^nD7x-;p) ;c 

2- (3-^nn7x2;i/) 2- (4-^Dn7i-M 

2- (2, 4-^7>tn7x-jV) 2 - (2, 6 - ¥ 7 fr* n 7 x. n 

2- (2, 5~^7^tD7x-jl/) 2- (3, 4-^7 

;i/^-n 7 m :c?-;k 2- (4-^;i/7x-^) 2- ( 3 - h >J 

7;i/tD^^l/7x-;i/) xf;K 2- (4-h»j7;^D^^7x-;H at 

■ 2 - ( 4 - 1 fd*^7i-^) ai^;Vs 2 - ( 4 h^r>>7 

2- (4-yof7xZJV) 2- (4-e7x-ij;i/) 

^>-tf 2 - ^;u^-n^>-if >^;i/7h-;i/ N 3 -^;i/^-n^>-if > 

4 -7;i/^-o^>4f>^;i/7f;-;i/ N 2 - ^ a D ^ 
3 nu^v-e >x;v4n-;w 4 n n^>-t£ >x;i/*-;k 2, 4-5*7 
;i/^-D^>^>x;i/^^;v N 2, 6-^7;i/^n^>^>^;i/^-jv; 2, 5- 
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^7;u;fr n^>-e >x;i,*-;k 3, 4 -5?y )V#v<yi£ 4- 

h U y *3-))/^yM >;uu;fc-;K 4 - t p D*^>-e>7;i/:*-;K 
4 h*->^>-b?>;*;i/*-;K 4 -^D^^>-tf 4-7x- 

;i/^>-tf >x;i/^-;i/, 7^— 2-7^n7xz;^t 3-7;v;fr 
D7xi;i/fjf v 4 - y)\>Jru y 2 -2 u u y ;i/^2t\ 3 - ^ 

DD7 4»^DD7xz;i/^^ 2, 4 -^7;i/;TD 7oi 

2, 6-^7JVtD7x-^fts 2, 5-^7^tD7xzj^t 3, 4- 

^7MD7xrji/^t 4-^;i/7x-W s 3 - h V y)\/*u* ?-)i>y 
x~;u^;t. 4-b'j7;i/^P^f;i/7x-;i/^t N 4-hKD^r5/7x-;i/^ 
^ 4-* h*S/7:i::2;t^;*- N 4-y u ^ y ^-^^.^^ 4 - tf 7 a: n >J 
3\ 7xy^i/, 2-7Jl/tP7xy^r^ 3 - 7 D 7 x 7 * 4 - 7 ;i/ 
*-07j:7*:^ 2-^D07x;^^ N 3-^DD7x^i/, 4-^DD7 
:r.7*^ 2, 4-*;7^D7i;^> > 2, 6-^7;VtD7x^^ 2, 
5-^7;i/tn7x7^r^>, 3, 4-i?7;V^D7x7^ri/ N 4-^^-;i/7^7 
3-PJ7;i/*D^^7x;^5/ % 4-VV7jl/tD^f-;V7xy^^, 
4-tFD^r^7x;^r^, 4 - P< h * 7 * 7 * ^ 4-7D^7x7^^, 

4-7xz;i/7x^^ 2 -7;i/;to^>y-f ;w 3-7;i/;frn 

4 -y )\/*w<y^J4 )V S 2-^dd^>v^k 3-^dd^> 
4~^DD^>v r ^f;K 2, 4 -^7;v^-n^>y^;v^ 2, 6-i?7 

D^W-OK 2, 5 -^7^D^>i/-f 3, 4 -^7;i/*-D^>y 

-r 4 ?-;i/^>vM ;k 3-fij7;i/^d^^v^>^^k 4-h»j7 

4 -7 r D^e^>^^;i/ N 4 -7 xr;K>^;>f ;k 3-^x.-;k 
7^7»;;k 3-7'J;i/^;K (2-^dd^7i>-3->(W 
2-t:ay;K 3-tfuU;i/, 4-e^y;K ( 2 - 7;i/;f d tr y V> - 3 --f 
;iO ^?*;k (2-7^tney^>-5->f;i/) (5-7Wnty 
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Z 3 RVR 1 &±m (1) 2:@)lt«) Tf^$nsSlf> A^X^RA^^^ppig^ 
5 ffiftGXftS (fiU a : -C ( = X) R A #g&b?^6JI^£|§t&1-£A31±CD 

10 l, *«rofl3^»ttx ^i-Z^Z^Z^R 1 Z 1 , Z 2 , Z 3 ^t5R 

^gtl~4I©li^(D7^l/>t^^ *?\s>, x^l^V, b 
25 tl£ o 

x.^;k n-7DK;K ^V7n^ji/ N n-r*-/w >fv^f;K 
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sec-:r?-;K tert-^?-;K n-^>f-;K ^fv^>f;K *;t^>f-;K tert--< 
>7-;k h-^*^;k >fV^^^;K n-^:r7-;K n-#£?-;K n-/-;K n- 

n-7Dh!;i/ s -^vro^K n-r/^K <*V:/?-;K sec-:/?* 
5 ;k tert-y?-;K n-^>^;K ^fv^>f;K ^"O^w tert-^>?;K 

m (m*-&, i-±y^-)v, 2-±y^)u, 2-7->hy;K 9-7>hu 

25 r^or'J-^j i: bTfcfc, 7 y/i/ %-y d;k 3-7 y;i/) N 

3-trnu;i/), ^rs^vu/i/ (#1*^ 2->f$*v 
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tr^y;i/) s hUTi/«j;i/ (flmdU i, 2, 4-h'j7^i/.M ;k i, 2, 4~ 
h 'Jt^'J^-mjk i, 2, 4-b y 7*/— ;w4--f /iO s rh7^'j;v (0i£fcfx 

1- ^h7V»j;v N 2.rb7Vij;K 5-rh7^u;t/) s wy>j;v (#lx.&. 2- 

y;K 5-**i2*\/ y ;u) x -fv^yy^ 3- 

-fv^\/y^ 4--r v^-9-^y ;Vs Hv^t^uM % ^T\/y;v 

2- ^t^u;k 4-^r!/y;i/, 5-^T\/y;i/) s ^7^7^;;^ -fv^rvi)^ 

Myfr^JjK 4-fvf7^/'j;K Hvf7yj;i/)^ trys^ 
2-t>j»;;K 3-tryi?;v N 4-.eyi?;i/) % 3-t: 

^ v s-hry ss>-;i>) , y^*r~)\, i-y N tr^i?-^ 

(fclitf. 2-t7^-;V) x **t^T^y ;i/ l, 3, 4-t^1^^7^- 

;v-2--f;i/) % MV^[b]7'j;K 3-^>^[b]7'j;K 4- 

^yv^b]:? y ;k 5^>!/[b]7>j^ 6-^v^[b]7ij;K 7-^>^[b]7 y N 
s^y^l-jL-fy (mtttt, 2-^>\/[b]^x-;K 3-^>^[b]^ni 4-^>^/ 
[b]^:c-;W 5-^>^[b]^-^-;i/, 6-^>^[ b ]^x-;i/ N 7-^>y[b]7^-;t/) , 

'ox-f $*vy/i, (#ix.f£s i-^vv^ y;K 2-^>v^ ^^./y;K 4- 
^> y-f ^ #vy ;k 5-^>v*f ^ ^y ;u) . s^vr/? y ;k ^v^/*-*^ 
^y^i^y;p 2-*y *u-y-;K s-*y*ity-;K 6-*y* 

y-;i/ N 6-^>yy-;v % 8^>;ij-W, ^r^/y^ (#)x. 

fcfx ^tV'y-.IW 4-^r^^y-;U, 5-^tV>Jz;K 7-*^- 

vy-;^ s-^r^^y-^) , *y y;v 2-*yy)K 34;'J;k 4-* 

y >;;k y;w y /k 7-*y y ;k 8-*y y;u) . 7^7$?^ (fli 
i-7^7S?-^ s-y9?i?—ju^ 6-:7*7S*-;i/) , y*j y;v 
mv^7'J;k 3-^v3ryy;K mv^;ij;k 5^v*^y;w mv 
*v y;K 7-4 v*y y ;k 8-*f v*; y;i/) , ry;K x^y 
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y ;K 7xt> b y y Wiif, 1-7 £ y 2-7$ y v 

3-7" # y 4-7^ y $?-;i/ N y % -f > K y ;i/ 

1-* > K y ;k 2--r > k y ;k 3->r > k y /k 4--r > k y ;k 5-y > k y ;k 6-y 
5 > k y ;k 7--r > k y * 4 > K y;w 7rt» 1-7 

2-7 ^jr¥-)\s) X&7 — i.7i;^7y-;K 2- 

7xyf7S?^K 3-7x.yf7^-JK 4-7x7^7^-jl/) £ ** P fcf €> ft 3 „ 

S/^D^ntr;i/ N S^D;/^;i/, ->^n^>7-;K S^n^3^>;K ^>^n 
10 ^ D;*-^;i>^#3M;f e>ft& 0 J?*L<ttx 3 ~ 6 n 

7;^;h^^ ^>^d7d^;k 5^d:/*-;k ->#n^>^;K ^ 

15 ;v (flia.K N i-5/£n 7^/10 s ^ d^>^-;v (#J;U£. 1-:^ n^>^> 

^*-tr r ;u) x ^^p^rf-Ji' (#m*, 1-^ D^\r^-;i/) ^ s^a 
20 *-fe>-W;K 2->^D^3r-fe>-W;K 3— n^*^>-W bo c 

IcRfcU i-tDij-;K 2-en)j-;K 3-tnij_;K l-tn'Ji?^ 

3-eny^-;i/, M^^iJ-;k 2-*f **Vy-;K 4-f 
25 y i--f * ^ y is-jv, 2^ * w y 4-f ^ *v y 1- 
^7^ij-;k 3-t5yy-;K 4-*5i/y-;K l-tre? y y 3-tr^^y 
4^7^'ji?-;K tr^y^>\ 2-tr^y^;v, 3-tr^y^/K 4-tr^y 
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5?;K 1-K^7S?^;K 2-fcT^^-;X 2-^;i/*lJ-;K 3-^;i/*ll-;K 
lis *»SRT?»*tttx iTOoTU<s *»Rn?*oT* «fc^o 
5 3*^>J £UTtt. ^t>*^ n-^D**^ -fV7D^ 

. ftls ^J^t^s * h ^a/Pstf^/K x h^rS/*^/.sK — n- ^ n # * # ;i/ # 
V;rD#*^^;i/ s n-Z/h^rS^^K, -fV^Ki>^;K tert-y h^^>^^ 

25 -;i/ s ^^^>f-;i/x;i/^-;i/ s tert-^>^;i'*;i'*-;K n-^^s/;i/x;u^- 

32 



WO 02/070491 



PCT/JP02/01779 



5i£ ttfe ~§r o 

©B!ft£fc LTI3\ (01*. . tjvzj 

-fV^m, sec-r^;^^^, tert-:/?-;i/?-;*\ n-^>^-;i/^^, >f 
v^>7-;u?-;tf\ ^x^y?-)^?-*, tert-^>^;i/^^-. n-^*-^;^;*-* -f v 

n-^^^-;V^^s n-^^;^;*-, n - ^ ;i/ ^ ;zT\ n - 

£ltR|cU a-7D^m 
^yJ-^>^;i/^5r^^;v N tert-^ >^;v^;t;< n-^^r 

33 



WO 02/070491 



PCT/JP02/01779 



t5o &fH^ l -3 0;\D^>fb7J^ji/tfjf^ L < s ^Sil^ h !)7;i/ 
5 tf-np^/K ^dd^;k J?^dd^^ y-^^nnxf^ 2,2,2- h U £ 
d n a: ^ ; 1/ & if # £» ft £ o 

0\n7^3*^j lis ±IB rAD7^*;i/j ifiMmm : ?l£W&:l,fc&%mt% 

bx b 'j7^tD^ h*^>, i'DDn^^ y^DD^*^ 1,1- 

$?^DDxh^S/; 2,2,2- b iJ^DDxh^^^flfanS. 
10 rAD7^3*^>7^JI/j 8\ ±ia 0\D7^3*^j #S&b*:±fB f"7 

fctcGfeU h y 7)V*K* ^DDptb3^>^?- 

;K ^^nn^^ri/^JK i,i-$;^Daxh^i//f;K 2,2,2- h 'j ^ d p x 

h^ri^^K hij7j^D^ h^ri/xf^ J/^DD 
p«h^->a:^;i/ N l,l-^^DDxb^^x^;K 2,2,24';^PPxh^i/x^;i/ 
15 ^#;ptf*>ft£o 

fl!;fci£* r-tr?-;K 7d^x;v, :/7-y/K ^vt*?-'J;k >fv;t 

rT;i/*;u#;v**-;u;$-^>j tdu ±IB r^;^^^-;^ 
20 BSibfcS&i&iftU r-fe^;v;t*$<% roi;t=^^»A ^^»j;u^^>> N 

r 7?;i/^;i/j i±* i~3ficD±|3 rru-;vj #M&bfc±fB 

^7077^;^ teiu 1 — 3 McD_tIB rA^n7'j^i/j #M&bfc±I3 
r 7;v^;i/j £lc&U «t7^»^MK#l^40AfD77^i/ 
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ptf-;w K7^;u;m^ h)J7^'J;Mf-;K rh7^'j;Mf;K 

;k -f v?-r\/y;M^;K eyw^, eyyi;-;M^;K trys^- 
7 7if^M^ tr^-^^K ms?7y y ;m 7*-;k ^ 

s Jy y 'ov^^f-y- y y;M?-/K *-y- y 

>h'j^*-;Mf;K r^y^-;b^^;v s >f>F»j^^ -fv^>Mj^ 

y;v^i^;i/^ rh7^'J^x^;i/, S J y ;i/x?-;K ^v^t»;y^x^;K 

f7v/';^if;K t^t 3?7vr y ;i/x^;k >f 7^»J;i/x^i/ N try^;i/;n 
t*-;!/, try ^s?-;vx^;k e y $ ^^jc^k 7 7if-;i/:n?-;K f^^- 
;i/3i^;K ^^rit^^^ y ;1/:h^;k ^>^7';;i/x^;K ^>\/?-x: - ;p:n^ 
;k ^>x-r ^ y !/7 y ^ji^k 'Or/** if*,/ y 

t^;k *v v )v^^)^s 5/>;ij-^k y ^jlt^k ^y>j;i/ 

;K -f > h y ;vxf ;k -fv^>MJ;i/xf;K 77t^x^xii7i; 
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&£ftTv^T$ £ v>7 y x r tl^iit^t^ «ti^fn7 y— /i^j * r @ 
10 H^nt^t*J;^^^D7;^;i/j ^ ratftStir^T* cfct^>£ nrH- 

y — ;i/^^r^>j , rfj|^tiT^T^J;^AfD7UHPt4i/j , rg& 
£ftTV^%£^Ty— ^ rM&^ftT^Tfccfci^xnry-- ^^-^-j ^ 

t^t% ii^y — ;i/^:at-r;i/*;i/j ^ rafftSfir^T *>J;^^td7 y — ;v 
t^r& J;i/^fP7 y — ;vx;p^-;vj > r iI^nti\tti ( J;^77;^j^ 
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CU Br, I) , s\U7)\,*fr (mz-lt, CF 3 , CH Z CF 3 , CH 2 CC1 3 ^) N 7)]s*fr (0j 
£fc£. ><h^>. rnh=^>, rn^j/ v r/h*^)x ;r;V3^>£;i/#-;]/ 

(PJ*.^ ^ :nJ**^;fr;i,3j?-;K tert-^ h * % fr*R=-)V 

;K ji^ N fiJfcStiri^T % J; v^;i/A^e -f ;i/ 7 7 * -f ;k 

*1fn, ^^^;i/7t?^^>, T-d-jbji^t^ 

uyy (f. cu Br. i) x ad7j^;p (^J^it cf 3 , ch 2 cf 3 , CH 2 CC1 3 ^) n 
7fr*)V (m%.\£, >fvrni;jK tert- 7^1/31) , 7)Vtr- 
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fc^ b Uf/I/7^y) , hKD^^7$y«) ^ TS>Kh 7'J 

15 

z 1 , z 2 &tfz 3 <z> rg^^tir^r^<t^T;i/^v>j »rr rggfesft-ci^ 

4#£ N tFo^^X ^d^> (Fx CK Bi\ I) s ;\n7;v^;v (#] 

CF 3 . CH 2 CF 3 , CH 2 CC1 3 ^) x 7 to* to * -fv7 
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&£ttT^T$ cfcv^^nr y — fr^Xj . TS&£ ftT J: ^7 

rt)J;v\77ji/^;i/ftj , rf^^tit^Tfe«fct^f P77;^;i/f ^-j N 

TD7'j»M^r^7;^jVj v rggi^ttr * J;^7>j»;v^t7;v^;i'j . 
ff^$nt^ti&J;^Arn7iJ-j|/^t7;i/^;i/j , rwWk$tiX^T&& 
y , r t^^nt^t^<fc^Afn7>j-;u;v*-;i'j , 

rn77;v^;M;^-;Vj -eass^ *<DgS«4: LTfcJ\ ±HB£#l^i*ft 

feHiSlitt©*"?^ tFn^X ao^> (F, CU Br, I) N 

AH7W (Mint, CF 3 ^ CH 2 CP 3 , CH 2 CC1 3 ^) x 7)V*)V (^Jxif. 
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x.b**s, ^n^^S/, :/h*^) , r;i/3*^*;i/#-;p * 
^>#;i/#^;K v tert-y h^r^^;i/#-;u^) , - bn s t 

fc^ An7;v+;K ^ny> (fSicF, c 1. Br), tku**/ (4$ 

^^^TJ ! ^3a1"S^^fiN Design of Prodrugs, Elsevier, Amsterdam 1985 £ 

tfcs hiv fc&bzig&zztizm&tvT^j zmmft&t), * 

mWih&®%7a F7 9^t5t*^tia:, «jg fatten * ^##3: b^o 
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L^rWl/tf^rS/fc LTfc^ -O ( = 0) -CH 3 , -OC (=0) -c 
2 H 5 , - OC (=0) - (tert-Bu) N - OC ( = 0) -C 15 H 31 , - OC ( = 
15 O) - (m-COONa-Ph) , -OC (=0) - CH 2 CH 2 COONa, - 
O (C = 0) - CH ( N H 2 ) CH 3 , -OC ( = 0) -CH 2 -N (CH 3 ) 2 ^ 

KfcUTtt, -NHC(=0)-(CH a ) ao CH 3 v-NHC(=0)-CH(N 
H a ) CH 8 «^fcf&tb5o 

^TfctK ##gBJ£&^i*tl£o ^Jxff, >J>|;t9 7 7- (pH7. 4) - x. 
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y^A^ # v k^m<D7)\>t> v&mm ; #/i^>£ a*&. v^s^a^© 

7/1/* V±m&mM ; T>^~0&m. ; b y^/VT ^ >lis h'Jx^;i/7^> 

fi/>i;7^f©77^;i/7^l; tys?>fi, fcrnyvtt* *y y >Jg^ 
'fv^yij >tM©^n3g#»R7>$ ; ^ h ^.^^;i/^>^e-^ a^, =t 
h ^jn^/pr^e — a^ n ^o^ji/f'j^f^T^^-^Ai, ^>^;nux 
^;i/T>^-tj7 ^>^/v h y ^/i/yv^e-^ a&. ^ h y ^-^^-;v 

T>^-*>A^, ^h^> r ^;i/T>^-P;A^^©^4^T>^-^A^; ? )V 

*hu mm&. mm&s mmm, v>mm, %.mim, mm^mm, m&mm&m 

m^MM, y>J»Jfis £:n>&^ r^n/i/ ; 
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5 (S*x A3gfct±BB (1) £@£E») ■Ca%*ii*3i|S*«i:"r*ft^«r-C*!). 
#S^^^^§^^^^Yb^rt;tci|t-^-ls^^^tSS^^k:o^r(l) Alan 

R.Katriszly et al., Comprehensive Heterocyclic Chemistry (2) Alan 
R.Katriszly et al., Comprehensive Heterocyclic Chemistry II (3) RODD' S 
10 CHEMISTRY OP CARBON COMPOUNDS VOLUME IV HETEROCYCLIC COMPOUNDS m £## 

So 



20 #xgtt, a; (a) Tf^$n5fl36«^e>s (b) x-^ $ ti sfh^r t>*§[}£-r 

Slg^feSo SP*k tM^rne^^ (Y = H, CI, Br, I) £7^ 

*xgia\ ^^^-VT-D^ib^ti (x = h, ci, Br, i) &#m&jrrx 



xgl 




Y 
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?%m&m4b&%9 (X = Me t a 1) ^;wf>^nij K & 3 l,M;i:*5 

5 btt±, -7 0'C~g^ #£L<l*-7 O'C-O-C-e&So 



X® 2 




*x©i± N ^ (a) t^^n^ib^^u (c) 

SxeT?fe§ 0 BP^ N ^^^^^P^^b-^tl (Y = H, CI, Br, I) £^ ^ 

#x;&i;U ^M^-v^n^ib^^ (X = H, CI, Br, I) ^^m^MUM 
15 X^m&mfc&%! (X = Metal) y fc^fcfcagaS X 

SJfo^g^ bTfc^ -7 0 o C-^, b<&-7 0"C~0 o C-?fc£o 

Xig3 
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MeO 

(A) (D) 



si^t'feSo %^m^rtimfc&%) (y = h, ci, Br, d 

5 *xsi±. ^JMS^xnagfls^tt (X = H, CI, Br, I) ££H£JIi*M£ 
T?**&«fl3^ft (X = Me t a 1) CS'jftft, **tf U/i/*n U 

10 SlSfififc bTttx - 7 0 B C-^s f * 1/ < l± - 7 0 X! - 0 °Cf$ So 

l/hn^^f^X (#k HIV-K fflV-2^ HTLV-K SIV, FIV ^) K^t§^f>T^ 
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^©03B#J ; ykM ; tittSSftl ; n v 7M% b < \±x. >; ^>;i/#J^©^&| 

ih&W&s *ttXttifttt»»i£afSU jft#«fcbT/B^*ci:#T&3o ^©n 

TfcJ\ b^o 

-smoMMit, mm<o, &mKx&xzz&a%m^x&m<Di3mz&*>&mz 

20 n s o 

*Btt* X^^^©^^Tfe!), ^ft££&&k A^J. UtpMs 
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5 *aav*^;^stt4. H^a#tt^ »*su gffftu j»au *s 

*in&4©&i&<z>ftjBfcJ:> h^^D3i/f>r>, T)\s*f>M&¥(Dffi 

MM, RV/JL&-V7?-> S 7*V7ftir©B^ TOf7'JV»7^S/ 

^^^->. f^h'j>, r>7>, -E^V* h^#;*7> hrfAs *?-;i/-fe;i/ 
— t? & & 0 

3 0 0 0mg, fJUIt lilO. lmg-1000mg£ N EttlteAWLT 
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«4-rttKJ:^a ^1P^0|^, ^AlB^fcD^O. 01mg-l 

OOOmg, £P£b<& N ftO. 05mg~5 0 0mg^S4t5, 

(R«) 

n-^^;i'U5 L ^A = 1.5mpl/l "v*i*->»ift 
(•*) 

Et=Ji^^ ; MeOH=^^y-;i/ ; EtOH=:c^y— }\, ; DMF = N,N-y fjl/^;i/A7 
^ K ; THF=^ h7hh'D77>; DMS0= ^;i/X;i/*^> H ; HOBt = 1 - b 
FD^ri/^ W h U 7\/- ;u ; WSCD= 1 -3L?-)V- 3 - ( 3 %J7 
15 d^v) a/i/^sm ^ 
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m mm 

3,4-^75; J ^>^7 > 1 (12. 7 g, 60.0 mmol)£, %M (23.0 ml, 600 

mmoi) immm&mmistzo mmm, ^iii****^^ 8tm*m 

*v>-mm^*<»m&mmTm®LT,{b&m2<Dm&m® (12. 8g, 96%) £ 
A£ : 141 - 142 °c n&mmm wm^^^-v^^y 

10 NMH (CDC1 3 ) 5: 4.64 (1H, brs), 7.45-7.52 (2H, m), 7.59 (1H, m), 7.72 (1H, 
dd, J=8.4, 0.6 Hz), 7.79-7.87 (3H, m), 8.17 (1H, d, J=0.9 Hz), 8.24 (1H, s). 
|21| 

Wi&tfot (12.8 g, 57.4 mmoDi: h V 7iWnSl (66.0 ml, 860 mmol) £ h 
'J ^^;i/^>5> (27.5 ml, 172 mmol) <DM-&%0%%U~C 2 0 P#H5S# L fco $111 
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•raaiu u u £AT?ft*ibfc. 

fls^*&3©«£«» (10.1 g, -85%) £*Wfi»SfcUT»fc 0 

■j£ : 156.5 - 157.5 a C : »«x^;i/- ^ * y 

MR (CDC1 3 ) 5: 4.10 (2H, s), 4.74 (1H, brs), 7.12-7.31 (6H, m), 7.44 (1H, 

s), 7.58 (1H, d, J=8.1 Hz), 8.03 (1H, s). 

fS 3 Ii 

fb^ft 3 (4.58 g, 22.0 mmol) CD h - h U /I/ (100 ml) ffllftftfi: b ijif 
S >(3.68 ml, 26.4 mmol)t^u D h y 7 ^ ^ > (6.44 g, 23.1 mmol) 
£2>Px.. Mt2WI#Lfco &j££^¥#W£bfc&, £Jfc$£;>kzlc£&tts 

^DP*^-»»xf;Kl:15)l?ji6ilUt, *b-&*4 (1-h U 9-)V 
#i:34'JfH(0«^) cD3m*J5fe^I (8.60 g, 87%) ^iMIHt^c 
NME. (CDCI3) 5 : 3.75 and 4.01 (total 2H, s), 6.29 and 7.57 (total 1H, d, J=0.9 
Hz), 6.35 annd 7.66 (total 1H, d, J=8.1 Hz), 6.74 and 6.99 (total 1H, dd, 
J=8.1, 1.8 Hz), 6.80 (1H, dd, J=8.1, 1.8 Hz), 7.08-7.36 (19H, m), 7.83 and 
7.84 (total 1H, s). 
1411 

ik&m 4 (2.25 g, 5.00 mmol) (D ir h7tHD75> (70 ml) 6 
5°C^ 1.5 M n-^f;V'Jf ^A/^^rt>M (4.33 ml, 6.50 mmol) &JDjSU 

- 6 s-c-e 1 risk ^e>tc- 4 o°cx- 3 o#iw«#bfc. - 6 s-c-e*?- 

frpn y K (0.920 ml, 10.0 mmol) SJniU - 30'CT'30MM# 

b^o h v *&7kmm*tox., *nn#^A-c»ajb& 0 % 

«s&iafflK»***h y *A***x flMU£E**ii««fe»u flinty* 
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7 ^*"9->-*«3:f-;K2:l ?/T)tf«fflUfe. B&}®(Dftm%:m 

ETlibt, <b£rt) 5 (628 mg, 23%) £$M£*3fc J: bt^feo 
NMR (CDC1 3 ) 6 : 3.77 and 4.00 (total 2H, s), 3.85 (3H, s), 6.33 and 7.59 (total 
1H, s), 6.44 and 7.70 (total 1H, d, J=8.4 Hz), 6.80-6.86 (1.5H, m), 7.04-7.36 
5 (19. 5H, m). 
!5Xi 

flj^tJ 5 (295 mg, 0.550 mmol) <0*?&uu*#y (1 ml) Mt7-V-;i/ 
(0.30 ml, 2.75 mmol) t Y V 7;i/tD^i (0.85 ml, 11.0 mmol) fcita*^ 

TftifrbT* fb£*Fl-l (132 mg, 82%) ftifi»*fclTSfeo 
15 7n^^*T : C 17 H 14 FN 2 0 3 h UT 

fHI« (%) : C, 69.38; H, 4.79; N, 9.52. 
ftffim (%) : C, 69.27; H, 4.91; N, 9.29. 

NMR (CD 3 0D) 6 : 3.75 (3H, s), 4.07 (2H, s), 7.10-7.30 (6H, m), 7.35-7.55 (2H, 
■ ). 

20 IR (KBr) : 3425, 1763, 1446, 1396, 1255, 1198, 1074 cm' 1 . 

mmmKD&f&mzmK, 1-2- i-s s^tfeo 
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1-2 :R 





H 

1-2-1-8 



1-5 :R 



1-4 : R 



1-3 :R 



N 



<h<&® 1-2 

]&£ : 187 - 188 *C m&mmm : I|s»x?-;i,-:c*>r-;i, 
. 7n^^*f : C 19 H 16 N 3 0S- 0.2H 2 0 t IT 
5 fftfce (%) : C, 67.71; H, 4.61; N, 12.47. 
£*f* (%) : C, 67.57; H, 4.51; N, 12.42. 

NMR (CDC1 3 ) 6 : 2.86 (3H, s), 4.15 (2H, s), 7.18-7.36 (6H, a), 7.36-7.90 (2H, 
m), 9.26 (1H, s), 11.07 (1H, brs). 
IR (KBr) : 3433, 3128, 1653, 1331, 1219 cnr 1 . 
10 ih&m 1-3 

Ttmfttif : C 20 H 15 N 3 0- 0.5H 2 0hLT 

WrM (%) : C, 74.52; H, 5.00; N, 13.03. 

#*f«[ (%) : C, 74.38; H, 4.59; N, 13.05. 

NMR (CDC1 3 ) 6: 4.15 (2H, s), 7.18-7.36 (6H, m), 7.55 (1H, brs), 7.62 (1H, 
15 ddd, J=7.8, 5.1, 1.5 Hz), 7.76 (1H, d, J=8.4 Hz), 8.00 (1H, ddd, J=7.8, 7.8, 
1.5 Hz), 8.51 (1H, d, J=8.1 Hz), 8.81-8.85 (1H, m). 
IR (CHC1 3 ) : 3296, 1672, 1495, 1483, 1232, 1032 cm" 1 . 
1-4 

C 18 H 14 N 3 0S (M+H) i: IT 
20 ff-gfit (m/z) : 320.0857. 

(m/z) : 320.0847. 

NMR (CDC1,) 6 : 4.16 (2H, s), 7.15-8.00 (8H, m), 7.85 (1H, d, J=3.0Hz), 8.20 
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(1H, brs), 11.93 (1H, brs). 
IR (CHClj) : 3431, 1657 cur 1 , 
ft^t) 1-5 

j§£ : 180 - 182 °C n&mmm : Sf»x^-i?>{v7D^i»7^ 
5 TU^^^f : C 24 H 17 N 3 0 tbt 

fUM (%) : C, 79.32; H, 4.72; N, 11.56. 
##f* (X) : C, 79.06; H, 4.58; N, 11.60. 

NMR (CDC1 3 ) tf: 4.16 (2H, s), 7.15-8.05 (10H, m), 8.05-8.20 (2H, m), 9.07 
(1H, s), 9.40 (1H, s), 12.83 (1H, brs). 
10 IR (KBr) : 3190, 1643, 1483, 1217, 1201 cm" 1 . 
1-6 

B^jffiMtSa*: C 19 H I5 N 4 0 (M+H) t UT 
».Jf« (m/z) : 315.1246. 
^♦fflt (m/z) : 315.1260. 
15 NMR (CDCI3) 6: 4.13 and 4.15 (total 2H, s), 7.10-7.95 (8H, a), 7.59 (1H, 
dd, J=4.8, 4.8 Hz), 9.07 (2H, d, J=4.8 Hz), 11.51 (1H, brs). 
IR (CHC1 3 ) : 3435, 3344, 3014, 1684, 1566, 1327, 1171 cm" 1 . 
ih&%} 1-7 

: 138 - 139 -C &&gtg& : &9t=-?-}U-^*V > 
20 Ttmfttii : C 23 H l9 N 3 0 3 £:UT 

H-^ffi (%) : c, 71.67; H, 4.97; N, 10.90. 
ftmm (%) : C, 71.79; H, 4.89; N, 10.97. 

NMR (CDCI3) 6: 1.46 (3H, t, J=7.2 Hz), 4.16 (2H, s), 4.49 (2H, q, J=7.2Hz), 
7.15-7.95 (8H, n), 8.50-8.65 (2H, m), 9.42 (1H, s), 12.42 (1H, brs). 
25 IR (KBr) : 3275, 1724, 1674, 1660, 1267, 1126, 1024 cm" 1 . 

fc&m 1-8 

»£*ttKS#*f: C 22 H 19 N 4 0 3 (M+H) i: UT 
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W»« (m/z) : 387.1457. 
^*f« (m/z) : 387.1468. 

NMR (CDC1 3 ) 5 : 1.47 (3H, t, J=7.2 Hz), 4.14 (2H, s), 4.52 (2H, q, J=7.2 Hz), 
7.15-7.90 (8H, ■), 9.54 (2H, s), 11.25 (1H, brs). 
5 IR (CHCI3) : 3432, 3000, 1726, 1678, 1291 cm' 1 . 

mmmKD&mmtmb, fc^m 1-9-1-12 §^bfc 0 



ih&m 1-9 

10 : 190 - 191 °C jffl£il£& : B|x^-5?>fV7n^x-T^ 

IMF ft (3£) : C, 73.45; H, 4.99; N, 12.24. 
frVtm (%) : C, 73.25; H, 4.89; N, 12.08. 

NMR (CDC1 3 ) 6: 3.88 (3H, s), 4.11 (2H, s), 7.15-7.90 (11H, m), 8.36 (1H, 
15 dd, J=4.5, 1.5 Hz). 

IR (KBr) : 1684, 1429, 1319, 1279, 1261, 928 cm- 1 . 

fb-^tJ 1-10 

FABMS m/z 393 (M+H)+ 

MfrmmWMfrffi : C I9 H 14 BrFN 4 0 illt 
20 mWM (m/z) : 393.0351. 

#*f#[ (m/z) : 393.0340. 




H 

1-9—1-12 
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NME (CDClj) 6 : 4.14 (2H, s), 7.18-7.85 (8H, m), 9.10 (2H, s), 11.0 (1H, brs). 



Mit^IlM: C 19 H 14 FN 4 0 hLX 
5 ftfffli (m/z) : 333.1152. 

(m/z) : 333.1154. 

NMR (CDC1 3 ) 6 : 4.11 (2H, s), 6.90-7.95 (7H, m), 7.60 (1H, t, J=5.1 Hz), 9.08 
(2H, d, J=5.1 Hz). 

IR (KBr) : 3404, 1670, 1562, 1508, 1435, 1340, 1217, 1041, 933, 810, 717 cm" 1 . 
10 fc&m 1-12 

FABMS m/z 421 (M+H)+ 

th#<S (m/z) : 421.1665. 
frtitm (m/z) : 421.1656. 
15 NMR (CDCI3) 6 : 4.08 (2H, s), 5.04 (2H, s), 6.95 and 7.13 (4H, A 2 B 2 ), 7.20-7.80 
(8H, m), 7.59 (lfl, t, J=5.1 Hz), 9.08 (2H, d, J=5.1 Hz). 
IR (CHC1 3 ) : 3435, 3344, 3024, 3012, 1684, 1566, 1508, 1325, 1205, 1174 cm- 1 . 

mmm 2 
20 it-sm 1-13 



ib^m I-l (113 mg, 0.384 mmol) <D * # (3 ml) M&ttfi:* 5N Tfc^fb 

i-h W2>7kmm. (0.23 mi) %mz., gfi-c 3oa>BH»#Lfc„ iH£«£ia*.t\ 

25 igBttCb feoff mUfce«ft53tUx*»», ft* UT,ft-&» 1-13 (89 mg, 83%) 



FABMS m/z 333 (M+H)+ 




1-1 



1-13 
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Tumfttit : C 16 H 1Z N 2 0 3 * H 2 0 t LT 

mmm (%) c, 64.42; h, 4.73; k, 9.39. 

#*f* (%) : C, 64.74; H, 4.67; N, 9.37. 
5 NMR (DMS0-d 6 ) 6: 4.06 and 4.09 (total 2H, both s), 7.10-7.67 (8H, m). 

^mm2 0^m^m^, 1-14- 1-15 *&mi,tco 



1-14—1-15 N- 7 

fc<&m 1-14 

10 Bfcj^ : 276 - 280 °C Rft£l£|£ : 

7Gjfc#*f : C 21 H 15 N303 • 0.3EtOH hLX 

(%) : C, 69.89; H, 4.56; N, 11.32. 
frffim (%) : C, 69.87; H, 4.50; N, 11.40. 

NMR (DMSO-dfi) 6 : 4.08 and 4.12 (total 2H, both s), 7.10-7.80 (8H, m), 
15 8.48-8.56 (2H, m), 9.25 (1H, d, J=1.2 Hz). 

IE (KBr) : 3431, 3286, 1703, 1680, 1271, 1232, 1155, 1128 cm" 1 . 
ih&m 1-15 

7cilt##f : CmHiAOs * i-Z^O 

(%) : C, 63.22; H, 4.35; N, 14.74. 
20 frffim (%) : C, 63.34; H, 4.19; N, 14.65. 

NMR (DMSO-dg) 6: 4.02 (2H, s), 7.00-7.50 (8H, m), 9.20 (2fl, s). 
IR (KBr) : 3028, 1581, 1379 cm" 1 . 




H 



1-14 : R 




1-15 : R 




mms 
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<\j&m 1-16 

N V-OMe ilXg ^ V-NH 2 
HO HO 

1-1 1-16 

m in 

ft^tJ I-l (51 mg, 0.173 mmol) <D*$ J-fr (2 ml) 2.1M7 7 >^E 
5 -T'-^^y-;!/ (l ml) £2jn;U 2i£Hg&#L;fco «fttt, »&tifca 

^^i/'JA^^ny h^:7-f — KttU ^ nD^;i/A-^^y-;i/(30:l v/v) 
tltULfco Stt.«l©#®£«ffiT«&lyTx 1-16 (29 mg, 60%) Sftfi 

7Gffl##f : C 16 H 13 N 3 0 2 h IT 
10 tf^ffi (X) : C, 68.81; H, 4.69; N, 15.04. 
##f<I (%) : C, 68.59; H, 4.63; N, 14.93. 

NMR (DMS0-d 6 ) 6: 4.09 (2H, s), 7.15-7.75 (8H, m), 8.09 (1H, s), 8.49 (1H, 

s)» 13.49 (1H, s). 

IR (KBr) : 3288, 3105, 1684 cm" 1 . 



15 




N >-N 

h n \Jy 

M7 >-NHMe 
O 

7Glt##r : C 1B H 13 N 3 0 2 aUT 
20 (%) : C, 67. 91; H, 4.61; N, 18. 86. 

fttirm (%) : C, 67.90; H, 4.60; N, 18.69. 

NMR (CD 3 0D) 6 : 2.93 and 3.00 (total 3H, both s), 4.06 and 4.12 (total 2H, 
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both s), 7.05-7.70 (8H, m), 9.15 (1H, s), 9.36 (1H, s). 
IR (KBr) : 3278, 3043, 1681, 1657, 1404 cm" 1 . 

m mm 4 
fc&m 1-18 

CTCxKoh ¥ia crow*, 

HO H O ^\ 

M3 1-18 

fli^ft 1-13 (84 mg, 0.30 mmol) <D^ F7tHD77> (1.5 ml) !i^$t;i7jc 
zh7Dt:;i/7^> (0.05 ml, 0.60 mmol), ^;i/^e;t//fc V > (0.03 ml, 
0.30 mmol). PyBOP (156 mg, 0.30 mmol) ^*Dx.s ^&T* 3 ^K^^Ufeo &Jfc 

1N1M$ (lml) £t^t?7j<7j<£;Jj>W\ ^^^^;vTJftttibfco %mm*&m$i 
bnfem£m^&^*y> -ffiM^^juir $mi&m\sT,4b'&® i-is (22 mg, 

23%) ^iMiaTUfc. 

Kj£ : 185 - 186 °C : mM^)\s-^*y-> 

ytmfttir : C 19 H 19 N 3 0g h It 

Wrg-M (%) : C, 71.01; H, 5.96; N, 13.08. 

frffim (%) : C, 71.09; H, 5.97; N, 13.18. 

NMR (CDC1 3 ) 6: 1.02 (3H, t, J=7.5 Hz), 1.69 (2H, dt, J=7.5, 7.5 Hz), 3.43 
(2H, q, J=7.2 Hz), 4.14 (2H, s), 7.20-7.90 (8H, m), 8.06 (1H, brs), 11.84 
(1H, brs). 

IR (KBr) : 3184, 1685, 1645 cm" 1 . 
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JMM©£fifcttfc:sp& N {h&%a 1-19— 1-22 ££jj£Lfco 




H O 



N O 



1 R 2 



l-19:R 1 =H, R 2 = /-Bu 
l-20:R 1 = Et, R 2 = Et 
1-21 : R 1 = H, R 2 = cyclohexyl 
l-22:R 1 =H, R 2 = CH 2 C0 2 Et 



ik&m 1-19 

: 216 - 217 °C Wffi&®m : mM^r)\s-^*V> 
5 yhmftlSf : C 24 E 23 N 5 0 2 * 0.2H 2 0 tLX 

th^lS (%) : C, 69.11; H, 5.65; N, 16.79. 
frffim (%) : C, 68.97; H, 5.60; N, 16.80. 

NMR (CDC1 3 ) 6: 0.99 (6H, d, J=6.6 Hz), 1.96 (1H, septet, J=6.6 Hz), 3.36 
(2H, t, J=6.6 Hz), 4.12 (2H, s), 7.10-7.35 (6H, m), 7.50 (1H, brs), 7.69 (1H, 
10 d, J=8.4 Hz), 9.33 (2H, s). 

IR (KBr) : 3288, 1685, 1639, 1579, 15471329, 1180 cm" 1 . 

1-20 

FABMS m/z 414 (M+H)+ 
l^MM: C 24 H 24 N 5 0 z i: UT 
15 »&m (m/z) : 414.1930. 
d*ftt (m/z) : 414.1925. 

NMR (CDCI3) 6 : 1.15-1.40 (6H, n), 3.25-3.40 (2H, m), 3.55-3.70 (2H, m), 4.14 
(2H, s), 7.20-7.80 (8H, m), 9.07 (2H, s). 
IR (CDC1 3 ) : 3012, 1682, 1633 cnr 1 . 
20 fc&m 1-21 

i&£ : 219 - 220 °C : Mx^-^W> 

Tumfttir : C 26 H 25 N 5 0 2 i:Ur 

WWII «) : C, 71.05; H, 5.73; N, 15.93. 

frmm (%) : C, 71.11; H, 5.69; N, 15.82. 
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NMR (CDCI3) 6 : 1.10-1.50 (5H, m), 1.60-1.85 (3H, m), 2.00-2.10 (2H, 1), 4.02 
(1H, m), 4.12 (2H, s), 6.75 (1H, d, J=6.6Hz), 7.16-7.34 (6H, m), 7.50 (1H, 
brs), 7.70 (1H, d, J=8.7 Hz), 9.32 (2H, s). 

IR (KBr) : 3267, 2929, 2852, 1684, 1631, 1581, 1549, 1182, 735, 698 cm" 1 . 

fb-aw 1-22 

FABMS m/z 444 (M+H)+ 

mftBrnmrnfrffi: c 24 h 22 n 5 o 4 tvx 

(m/z) : 444.1672. 
ftttm (m/z) : 444.1672. 

NMR (CDC1 3 ) 6: 1.33 (3H, t, J=7.2Hz), 4.16 (2H, s), 4.29 (2H, q, J=7.2 Hz), 
4.36 (2H, d, J=5.7 Hz), 7.20-7.40 and 7.78 (total 7H, m and brs), 7.52 and 
7.87 (total 1H, both d, J=8.4 Hz), 8.58 (1H, t, J=5.4 Hz), 10.06 (2H, s), 
10.31 and 10.39 (total 1H, both brs). 

( 1 ) DNAmmOMM 

7Ti/tA77;^>>7ti:J; &-&fil&£ft&J&lT©3-D N A£ s kte rtyy-r 

— : lOOraM KC1, ImM EDTA, lOmM Tris-&gg (pH 7.6)) IZ^MZ 1* 

fC<fc*K MDNAM (2pmol/nl) £ J: V* -Y V r DNA ?&$£(5pmoI/iAl)£^i2 

(MM DNA @2#]) 

5'- Biotin-ACC CTT TTA GTC AGT GTG GAA AAT CTC TAG CAG T-3' 
3 GAA AAT CAG TCA CAC CTT TTA GAG ATC GTC A-5 ' 
(^-^9 h DNAlB^J) 
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5'- TGA CCA AGG GCT AAT TCA CT-Dig-3' 
3'-Dig-ACT GGT TCC CGA TTA AGT GA -5' 

(2) mmm ( i c 50 s) a>m& 

Streptavidin (Vector Laboratories £ 0.1M^i^y:7r — $&($iJ5fc: 90mM 

5 Na 2 CO a , lOmM NaHC0 3 ) 40/Zg/ml £ bfco ££D&&L & 50/*l 

i£^A;7i/"F ( nunc#:@) ©£x;i/£;&u;^ 4 e c?-&BW, 

ij >$;ty 77- : 13.7mM NaCl, 0.27mM KC1, 0.43mM 

Na 2 HPO 4 ,0.14mMKH a PO 4 ) 2 ®$5fc*§^ 1% * * A ^ )V P £^t? U y 7 

r — 3oo/zi^An^^ 3 o^-^^d y ^r>^ufco. £ u 

10 T?2|IIiJfcl^«x SlDNAiStt (2pmol/|il) 50 A 1 fcJD*.* &MTs ^ 

fro 

&tZ±mj5&~CmMisfc&t? ^MZ^ rtyjy— (lajSg : 150mM MOPS (pH7.2), 
75mM MnCI 2 , SOmM 2-mercaptoethanol, 25% glycerol, 500 JU g/ml bovine serum 
15 albumin -fraction V) 12 UU 9 — >f V Y DNA (5pmol/nl) 1 JUL\ & <fc tf B^lk 32 >ti 
3(p6H«l/fcS*iS*4.5^1 &An*.fc. Se^^x^Cfctt-fb^ft© DMSO 

6/il /K^t 1 * ^ > h D-;v(pc)i: bT©^^;i/tcfi N dmso6 jh 

1£2JuX.£o >^^~--tf?§&t (30pmol) 9/£l%m%.^ ^<i^bfco 

73 > h (nc) £ IT© : 20mMMOPS 

20 (pH7.2), 400mM potassium glutamete, ImM EDTA, 0.1% NP-40, 20% glycerol, ImM 
DTT, 4M urea) 9 /z 1 £ J&O X fc o 

tru-f^ 30 °c-e l H9iffl-f >**^- h^. sjfei»s»T. y>i;w7 

ft* (tyj?Fab77^^>h : ^-U £ 100 A 1 JD*^ 30 °CT: 

25 lmm^^^tz^ 0.05 % Tween20 fc^ft U >R;t y 7 2 EL U >tt 

7 — (ffifiK : lOmM hD7x-;i/^X7x-h(Vector Laboratories #:»), 
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5mMMgCI 2 , lOOmMNaCl, lOOmM Tris-^fg(pH 9.5)) £ 150 JUL 1 T 30 °C T? 2 
fiFBafiS-fr. lNNaOH^^SO # 1 *iD*£*&It#>fc«N & £ :n;i/£>I&}te£ 
(OD405nm) ^1^1^ ^T©tt»5*Cfi£^lfl***5Ra6feo 
(%) =100[l-{(Cabs.-NCabs.)/(PCabs.-NCabs.)}] 

cabs. ; ib&yncDtyx-jvGomytm 

NC abs. : NC©PR#& 
PC abs. : PC (Dmftgt 

X % % y/Zg/ml ©aft-ClSS* Y %& ^ ft^ tlm? IfiK IC 50 (//g/ml) = x-{(X- 
50)(x-y)/(X-Y)} i:*5o 

n^^5 o%fcffl^-r«^*»s (i c 50 ) sfiiToac^t, ii*©^ 



fls** No. 


IC 50 (tig/ml) 


• 1-1 


0.230 


1-2 


6.40 


1-3 


1.80 


1-5 


0.780 


1-7 


1.28 



S#J0f 

*3£i:&at0f 5fc©-cfcfcfc^„ rfg^^^j &;g>/giii± s #^fb£-tu * 
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i) 

mm. 

m&i&fr 2 5 0 

y"yyy mm) 200 

^f7';>iTn^^A 1 0 

£-ff 4 6 0 mg 
2) 

l£SliaTffi<Z>J«^*ffl^T«ig-r« : 

m&J&fr 2 5 0 

^;i/P-X (ffitfgll) 4 0 0 

-»fl3*>f* (bjr-A) 1 0 

X^T'J>$ 5 

•£ff 6 6 5 mg 
J&#£*g-£U flEilT#116 6 5mg©^J{:tSo 
3) 



0.25 

:n#y — ;p 2 5.75 

rn^7>h22 (^Dn^7^tP^» . 7 4. 0 0 
i^ff- 10 0.00 
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- 3 0 o C£te33JU ftmMmz&?o o^T^gi^Xr>VXXf-;i/^A 

m$\m 4 ) 

5 6 0mg 

^yyy 4 5 m g 

flMSfttt-fe^n-x 3 5mg 

#y tr-;i/en y f> (tK^ l o%^$&) 4mg 

thiJ')AijK^^^f;i/7 ; >7> ^ 4. 5mg 

10 Xfr'J>i7^^>)A 0. 5mg 

»5 lmg 



150mg 



iCbTtf fcH3&£ 5 OXJ^ltNo. 18^9S/iLU. S.^^^^M-To 

JTttWTfEfiHyT&Ml 5 0mgCD&#J£^S o 
20 (S*!)0|5) 

80mg 

y £ >y> 5 9mg 

5 9mg 

25 'J >^T^*^>£ A 2 mg 

^If 2 0 0 mg 

^yyy, *n,u—x s r^z^t y A£*I£U 
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No. 45^r>aU. S. ©^S^{:lbtIH:7^>^7-fe;H; 2 0 0m 
ft&f&fr 2 2 5mg 

mmmmmyvtvY 2 0 0 omg 

-^rti- 2 2 2 5mg 

2 goitxnt^ts, 

(§£#J0»J7) 

rS*£fife#5 0mg£^fr^#Jii&©J;5£§^-r£ : 

tiSt^JSS^ 50mg 
J- V D £ AAJl/^^^>^f;Hr;VD- X 5 Omg 

i/Uv? 1.25ml 

0. 10ml 
q . v . 
q . v . 

KtM^^JO^-^ti- 5ml 

(H#J#I 8 ) 

1 0 Omg 

^n'iF 1 0 0 0ml 
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5 hbt, x>fX^©Md^fe5o 
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1. a (i) 




AJlXi;i:R A (Z>4>fc < SC:-Z 1 -Z 2 -Z 3 -R l (5$(k Z *2fctT 

$ilT^T*J;^7;i/^-l/> % -CH (OH) - S -SO-, -S0 2 
15 -SO2NR 2 -. -NR 2 S0 2 -, -0-, — N R 2 — N -NR 2 CO-, 

-CONR 2 -. -C (=0) -0-, -O-C (=0) -Xtt-CO- ; R 2 (± 

AJHX&R A ^ ±1B^; : -Z 1 -Z 2 -Z 3 -R 1 (5$rk Z 1 , Z 2 , Z 3 #T>*R 




.2* 
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r;bn^rS/T;i/*;i/x -bn, tFo^r^ t;Ht-;k ;r;i/*~;i/ N 

;k BH^n-ri^r * <*; 07 y— ;k Bi&^tuT^T % j;^77;v^;k 

WWkZ tiT^Tfc iv\^rD7 U — B&£ tit % J; v\7 y — /i/^ 
li^t^t*J;i^TD7'J-;^^ B&£nT^Tfc e fc^T^;i'* 

i^T ^;i/*;t/7-;$\ ti^nr^t*ij;i^7n77;i/^i/^^ Blfednx^ 
t^J;^7U-;^*^7;^;K B*3*i-o*Tfc k^^^uy y.— ^ 

^rD7'J-;i/ft7;i/^K B&£tiTV^&J;^7y ~;i/;*;i/*~;K gj^ 

2. ^ (I) : 
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10 



•ewZtl&fo&mifis 5* ( I I ) : 
— N X 

S -CH=CH-v - CH = N-Xtt-N=CH~) 
(III): 

OCK- 





(IV) 

CJfe f^V^ 1 



1 



SXf±R A ©^-TiX*l±, S*©i6BfS 5S: -Z>-Z 2 -Z\-R l (55; 

is *^ zk z 2 , z 3 svr 'aaff^oftHg lsitpaatH) ts^nss-ei 
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3.^(1): 



m&ommm xm mm. -z^-z^-z^-r 1 (a** z» n z\ z 3 &tf 

4. R A #:£: 



llii^ ^r-Z^Z^Z^R 1 (S*. Z\ Z\ Z 3 ^0fRMituiB 

7n i»7si^ fn6©s*±M$ft5ixtt*n&o«i««*« 




T-mZti&lh&W&ft (V) 





5 . 
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. 6. BS|#5£ : -Z ^Z^za-R 1 + * Z 1 , Z 2 , Z^tfRMi 
7 . R A #5$ : 
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8. z *&Mmm?r& *k R^uFn^i/, ^^dtj^ 

7:gtlEf5<ZMb£-^ (A31XteR B ©V^*l^fci:v H#©|gH* l'EEia^ 5$ : - Z 
i_ Z 2_ Z 3_ Rl Z i s z2% za&tfR^B^ttHSIUEfcpa&S) 

9. R B #5$ : -Z 1 -Z a -Z 3 -R 1 <5fc*N Z l , Z 2 . Z^t^RMi 

10. AH#3; : -Z^Z^Z^R 1 (^ffx Z 1 , Z\ Z^TJR 1 

12. ^ : -Z^Zi-Z^R^wSflSgtfS : - z 1 - Z 2 - Z 3 
-R 1 (5*^ Z ^tfZ'tt^tS^ ; Z 2 li7^I/^l/> ; R 1 &a&£ tiT l^T 
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1 3 . 



a (i) 





5 



H 



R 3 ^ : — Z 1 — Z 2 — Z 3 — R 1 + * Z ^ffZ 3 !*!^ ; Z 2 & 

a : 



20 %%t2>mmmm%i« 




10 



(ss^ B3Sttis*©ttH^ 1 strata) r-^n&^xti^ : 
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17. HIV>f i?KL*fflT5&*»^0(gH^ 1 6^fB^©g^ 

mm®,. 

1 8. ttH I V#j7f*5BI*0ieB8*l 4££ft®gX&Jfttt. 

2 3 . ^^©^h^ i 4 ^-^2 im<D^?tifr&mm<D&Mmm%}%wi 
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